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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

Claims 137-141 are rejected under 35 U.S.C. 103(a) as being obvious in view of 
Rhodes (US 6,204,524) and Lauxtermann (US 2001/0015831). 

RE claim 137, Rhodes discloses (Fig 6-14) a method of forming an imager (col 8 
In 28-30) comprising the steps of: 

providing a semiconductor substrate (116+120; col 8 In 30-32) having a doped 
layer (120) of a first conductivity type (col 8 In 32-33); 

forming a field oxide region (115; col 7 In 25-28) in said semiconductor substrate; 

forming a photosensor (Fig 5: 125, col 7 In 36-37; col 8 In 45 - col 9 In 25) 
including a charge collection region (region of 155/1 10/126) of a second conductivity 
type (col 7 In 31-33), said charge collection region being provided in said doped layer 
(col 7 In 30-31 ), said charge collection region being adjacent one side (left) of a gate of 
a pixel transistor (128; col 7 In 37-38); 

forming a floating diffusion region (130; col 7 In 41-43, col 9 In 8-17) for receiving 
charge (accumulated: col 7 In 46-48) from said charge collection region (by way of 
transfer transistor 128: col 7 In 37-38), said floating diffusion region being connected to 
said gate of said pixel transistor (128) and being adjacent another side (right) of said 
gate (of 128) opposite said charge collection region (155/1 10/126); and 

directly connecting an electrode (156) of a {second} charge storage capacitor 
(Fig 5: 162; col 9 In 36-37) to said charge collection region (at 155) by a {second} 
electrical contact (150; col 7 In 61-64). 
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Rhodes differs from the claimed invention only in not disclosing "connecting an 
electrode of a first charge storage capacitor to said floating diffusion region." 

Lauxtermann discloses (Fig 2B) an analogous CMOS imager comprising: a 
photosensor (PD; 1|6 In 5) and a floating (no fixed potential) diffusion region (55; 1J7 In 6) 
for receiving charge from said photosensor fl[6 In 7-1 1 ) adjacent opposite sides of a 
gate of a pixel transistor (M2; 1f8 In 3); and one electrode of a charge storage capacitor 
(C1 ; H6 In 1 0-1 1 ) is connected directly to said floating diffusion region by an electrical 
contact to allow separation of the detection and reading processes fl[6 In 17-19). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to modify Rhodes in view of Lauxtermann by forming a first 
charge storage capacitor over said semiconductor substrate using the method taught by 
Rhodes and then connecting an electrode of said first charge storage capacitor to said 
floating diffusion region by a first electrical contact; at least to allow separation of the 
detection and reading processes. 

The combination of Rhodes and Lauxtermann arguably differs from the claimed 
invention only in not explicitly teaching the spatial arrangement of said first capacitor. 

Rhodes teaches a method (Fig 10-14) of forming a capacitor (162) on top of an 
insulating layer (106) such that the capacitor lies entirely above - hence it partly overlies 
- the field oxide region (1 1 5). It would be obvious to form both capacitors this way. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made that said first charge storage capacitor is formed to partly overly 
said field oxide region; at least to use a known suitable method. 
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RE claim 138, Rhodes as modified discloses said first charge storage capacitor 
is formed such that the extent of said charge storage capacitor overlies said field oxide 
region (no portion lies under 115). 

RE claim 139, Rhodes as modified discloses a first portion of said first charge 
storage capacitor is formed over said field oxide region (no portion lies under 115), and 
a second portion of said first charge storage capacitor is formed over an active area of 
said photosensor (no portion lies under 125). 

RE claim 140, Rhodes as modified discloses said second charge storage 
capacitor is formed such that the extent of said charge storage capacitor overlies said 
field oxide region (no portion lies under 115). 

RE claim 141, Rhodes as modified discloses a first portion of said second 
charge storage capacitor is formed over said field oxide region (no portion lies under 
115), and a second portion of said second charge storage capacitor is formed over an 
active area of said photosensor (no portion lies under 125). 



Response to Arguments 

The arguments filed 04/04/2008 regarding claims 137-141 have been fully 
considered but are not persuasive. 

The current claim language "formed to partly overly said field oxide region" must 
be given the broadest reasonable interpretation consistent with the instant specification 
and encompasses any capacitor which is at least partly vertically above the field oxide. 
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Allowable Subject Matter 

Claims 90, 93-125 and 128-136 are allowed. 

Allowable subject matter has been indicated because the references of record, 
alone or in combination, do not teach or fairly suggest the following limitations: 

the entire extent of said charge storage capacitor is within said lateral boundaries 
of said field oxide region, as required by claims 90, 93-121 and 130-136; or 

the other electrode of said storage capacitor is connected directly to a gate of 
another transistor, as required by claims 122-125, 128 and 129. 



Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew O. Arena whose telephone number is (571 )272- 
5976. The examiner can normally be reached on M-F 8:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne A. Gurley can be reached on 571- 272-1670. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. For more info about PAIR, see 
http://pair-direct.uspto.gov. For questions PAIR access, contact the Electronic Business 
Center at 866-217-9197 (toll-free). For assistance from a USPTO Customer Service 
Rep or access to the automated info system, call 800-786-9199 or 571-272-1000. 



/Andrew O. Arena/ 
Examiner, Art Unit 2811 
26 June 2008 



/Lynne A. Gurley/ 

Supervisory Patent Examiner, Art 

Unit 2811 



